The difficulties which are encountered in collecting infants' urine quantitatively for satisfactory metabolic periods are well known, and therefore many studies of the urinary constituents in infants have been made on isolated samples collected during short periods. But, as it is possible that the output of these substances may vary from one hour to another, it seemed advisable to make a study of the urine of infants collected in short successive periods throughout the day and night. In this way there would be obtained not only information on the value of results based on fractional collections, but also additions to our knowledge of infant physiology.
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In a previous paper(l) I have reported the results of a study of the creatinine excretion in infants. The chief conclusion was that a healthy well-nourished infant excretes, on an average, 10 mg. of creatinine per kilogram of body weight in 24 hours, and thus as an end-product of endogenous protein metabolism creatinine is a constant factor. As a prelimlinary to any further investigation of creatinine, and for the reasons stated above, it seemed expedient that the day and night elimination of creatinine in infants should be determined in three-hourly periods. And further, in view of the observation that crea.tine is a normal constituent of the urine of infants (Folin(2) and others) it was also considered important to determine the rate at which this urinary product is excreted.
Owing to the active water exchange the da-ily urinary output of a healthy infant is normally high, and because of the slight control of the muscles regulating bladder evacuation, inicturition in infancy occurs at very frequent intervals. These intervals, however, may not be regular, and the question may be asked if the amount of urine voided during a given short period corresponds to the amount actually excreted by the kidneys. For (5) ha.s found that the creatinine excretion in adults on a creatinine-free diet is remarkably constant, not only from day to day, but from hour to hour. As our subjects were on a creatinine-free diet a similar resMult might have been expected as there is no evidence of the presence of any 'listurbing factor. In this connection it is of interest to mention that in a-study of endogenous uric acid excretion in the infant(6) I found it inore reguilar than in the adult. These facts would seem to indicate a remark,able regularity in the endogenous reactions of infant life.
It is evident that the longer the periods of collection of the urine the more cilosely will the amount evaciuated from the bladder correspond to that exereted by the kiidneys. Applving this to our resuflts it will be seen that the amounts of creatinine cxsxt-'d-r (luringy the dn+ay-nd -durin(g the ni zht are equal in Cases 1 2 -.nd 5; while the other cases fail to show thWs equality.
by 'only3-4 mg. . It is well known that adults normallv excrete more creatininie during, the day than during the night, a fact which has been attributed by (lifferent observers (7) to varying muscular tonus. The above findings in the infiant might lend some support to this theory, since in them the mode of life as regards sleep and muscular tonus is the same by da.y and by night. It is possible, of course, on the assumption that creatinine is purely a waste product and has no value in synthetic processes, as suggested to nme by Professor Cathcart, that there may be in the adult during the day time increased anabolic changes, leading to a muore rapid throwing out of effete tissue. If this be the explanation then the results would point to a greater uniformity in the diurnal and nocturnal metabolic processes in the case of the infant.
Creatine.-In all our cases the curve showing the three-hourly creatine elimination is markedly irregular and almost inva.riably parallel to the urinary output, which would appear to be at least the chief deternnining factor.
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In this connection it is interesting to record that Fowler and Howk(8) studying water-drinking in a male adult found that creatine, which is normally absent from the urine of mnale adults, appeared after the ingestion of large amounts of water. They explained this phenomenon by the irnereased catabolism of protein induced by the increased intake of water, the subsequent " flushing-out process" removing end-products from the body tissues. The variations of creatine output are best illustrated by the following chart, which represents graphically the findings in Case 1.
The origin of creatinuria in infancy and childhood is; a question of great interest and no little difficulty. In the normal adult creatinuria depends wholly on the diet and is thus considered exogenous in origin, whereas in the infant, owing to the general belief that milk is creatine-free, the creatinuria during this period of life has been usually assumed to be endogenous in origin. It has been shown by Gamble and Goldschmidt(9) , however, that a higher creatine output resulted when the infant's diet consisted of whole milk, than when the diet consisted of milk from which the whey was removed, and they concluded that creatine of exogenous origin was thus an important factor in the creatinuria of infants. Folin(10) has demonstrated that large amounts of creatine may be ingested by a normal adult man without any appearing in the urine, and Gamble and his co-worker("1) have shown that creatine ingested by infants may be excreted quantitatively. It would thus appear that not only the presence of creatine in milk but also the varying ability of the infant to metabolise creatine are concerned in both the appearance of creatine in the urine of the infant and its irregular excretion as shown in our results. It is worthy of note that the total output of creatine during 24 hours in otur cases approaches the total creatinine output, and that the amounts of creatine excreted by day and by night are roughly equal.
Conclusions.
(1) In the healthy infant the rate at which creatine is excreted as judged by three-hourly periods is fairlv constant; this constancy becomes more marked when expressed in day and night ratios. The amount of creatinine excreted is independent of the volume of urine voided.
Two explanations, both hypothetical, are offered for the above stated facts, viz. -Uniformity of muscular tonus and uiniformity of anabolic processes in the infant during the day and night.
(2) Greatine output is irregular and is closely related to the volun.e of urine passed.
Three factors are suggested in explanation of this phenomenon: (a) the " flushing-out process " due to the high water intalie of the infant; (b) the presence of exogenous creatine in cow's milk; and (c) the inabilitv of the infant to metabolise creatine. (3) On the basis of the findings in this study it would appear that creatinine estimations for clinical purposes may be done on the -basis of collections over short periods, but in the case of creatine studies over longer periods are essential.
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